L-kynurenine: its synthesis and possible regulatory function in brain.
One pathway by which tryptophan is metabolized in the brain as well as in the periphery is through cleavage of the indole ring to formylkynurenine and then kynurenine. Indoleamine-2,3-dioxygenase, the enzyme that catalyzes this cleavage, and kynurenine are distributed all across the different anatomic regions of brain. Approximately 40% of the kynurenine in brain is synthesized there, the remainder having come from plasma. Tryptophan loading, which has been used both experimentally and therapeutically as a means of increasing tryptophan conversion to serotonin, also increases kynurenine formation in the brain and in the periphery. Because of the formation of kynurenine, which competes for cerebral transport and cellular uptake of L-tryptophan, and because of substrate inhibition on tryptophan hydroxylase, excessively high doses of tryptophan may actually decrease the production of cerebral serotonin and 5-hydroxyindoleacetic acid.